Gender difference in endothelial dysfunction in the aorta of spontaneously hypertensive rats.
We investigated endothelium-dependent responses of thoracic aorta isolated from age-matched male and female spontaneously hypertensive rats (SHR) to explore gender differences in endothelial dysfunction that may contribute to the sexual dimorphism observed in the development of hypertension in this strain. Endothelium-dependent relaxation in response to acetylcholine (10(-9) to 10(-4) mol/L) was significantly greater in female rats than in male rats, although impaired responses were seen in both sexes compared with normotensive controls. Inhibition of cyclooxygenase by indomethacin (10(-5) mol/L) improved endothelium-dependent relaxation, but it did not abolish the gender difference. Relaxations in response to sodium nitroprusside were identical in denuded aortic rings from male and female SHR. Acetylcholine at higher concentrations (10(-6) to 10(-4) mol/L) induced endothelium-dependent contraction in intact, quiescent aortic rings from male SHR but not in those from female SHR. After incubation with NG-nitro-L-arginine (10(-4) mol/L), contraction in response to acetylcholine became apparent in rings from female SHR, but it was still significantly less pronounced than in similarly treated rings from male SHR. Endothelium-dependent contraction was prevented by indomethacin in both sexes, suggesting that a cyclooxygenase product such as endoperoxide may be mediating this effect. Because responses evoked by the thromboxane/endoperoxide receptor agonist U46619 (10(-10) to 10(-6) mol/L) were not greater in rings from male SHR than those from female SHR, increased smooth muscle responsiveness or higher thromboxane/endoperoxide receptor density in the males could not account for the differences in endothelium-dependent contraction. These results suggest that sex steroid hormones may control endothelium-dependent vascular reactivity.(ABSTRACT TRUNCATED AT 250 WORDS)